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ABSTRACT : PROBLEM TO BE SOLVED: To provide a surface type multifunctional optical element 

which can obtain a sufficiently large transmission gain, can operate stably even when the 
element is connected in multiple stages without using any optical isolator with a 
suppressed forward gain, little deforms the profile of an optical signal beam, and has a 
large operating margin. 

SOLUTION: In a surface type multifunctional optical element, a first reflector 1 having a 
reflectance R 1t a light receiving section 4 having a single-path transmissivity a, a third 
reflector 3 having a reflectance R 3 , a light amplifying section 5 having a single-path gain 
Gs, and a second reflector 2 having a reflectance R 2 are formed in this order from the 
incident side. In addition, an electrode terminal 6 which controls the single-path 
transmissivity a of the light receiving section 4 and, at the same time, fetches received 
electric signals and another electrode terminal 7 which gives a gain to the light amplifying 
section 5 are also provided in the optical element. The first and second reflectors 1 and 3 
and second and third reflectors 2 and 3 respectively constitute first and second optical 
resonator 8 and 9 for signal light. The operating condition of the optical element is set so 
that Ri-a 2 and R 2 -I/G 2 can be met. 
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